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A Formal Synthesis of Atorvastatin

Significance: The key step in this formal synthe-
sis of atorvastatin (Lipitor®) is the enantioselective 
intramolecular oxa-Michael reaction of A mediated 
by 10 mol% of benzothiadiazine catalyst B. Meth-
ods for converting G and its relatives into 
atorvastatin have been summarized by Y. Kawato 
et al. (Chem. Eur. J. 2013, 19, 3802; see also ref-
erences therein).

Comment: For the conversion of N-nitrosamides 
into esters (e.g., D → E), see: D. T. Glatzhofer, R. 
R. Roy, K. N. Cossey Org. Lett. 2002, 4, 2349. 
Phenolic nucleophiles (14 examples) also partici-
pate in the oxa-Michael reaction, and in the case 
of H only 1 mol% of catalyst I is required.
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CH2Cl2, 40 °C,  24 h
99% (1.5 mmol scale)
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63% (260 μmol scale)
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CH2Cl2, r.t., 168 h
97% (5.2 mmol scale)

N
OMe

O

Me

O

H J

14 examples

N
H

N
S

N
H

NMe2

OO

F

SYNFACTS Contributors: Philip Kocienski
Synfacts 02012014, 10(1), 0006 Published online: 13.12.20131 8 6 1 - 1 9 5 8 1 8 6 1 - 1 9 4 X
DOI: 10.1055/s-0033-1340325; Reg-No.: K07113SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Synthesis of Natural 
Products and 
Potential Drugs

Key words

atorvastatin

enantioselectivity

oxa-Michael 
reaction

organocatalysis

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.


